OBJECTIVE. Our goal was to examine relationships among access to a medical home, special-health-care-needs status, and child and family characteristics in one Southern state. We hypothesized that access to a medical home is influenced by several family and child sociodemographic characteristics, including special-health-care status.
T HE TERM "medical home" entered into use almost 4 decades ago, described as a central place for information regarding a child's medical care, especially for children with special health care needs (CSHCN). 1, 2 The American Academy of Pediatrics (AAP) first defined the medical home as a concept and method of service delivery, rather than a specific location, in 1992. 3 Later, the AAP expanded and operationalized the definition, stating ". . .medical care of infants, children, and adolescents ideally should be accessible, continuous, comprehensive, family centered, coordinated, 4 compassionate, and culturally effective." 5 The latest clarification contains 7 components covering 37 specific topics. 6 Although these recent policy statements and interpretations have added clarity to the definition, measurement issues persist. [7] [8] [9] Defining and measuring CSHCN, including children with chronic conditions expected to last for an extended period of time, presents additional challenges. Varying definitions and measurements have resulted in estimates ranging from 2% to Ͼ30%. [10] [11] [12] [13] According to the Maternal and Child Health Bureau (MCHB): "Children who have special health care needs are those who have . . . a chronic physical, developmental, behavioral or emotional condition and who also require health and related services of a type and amount beyond that required by children generally." 14 An evolving national agenda for CSHCN has included a call to provide comprehensive community-based systems of care for CSHCN by 2000, later extended to 2010. 15, 16 The MCHB further articulated outcomes. Core Outcome 2 states: "CSHCN will receive coordinated, ongoing, comprehensive care within a medical home." 14 This study examines relationships among access to a medical home, CSHCN status, and child and family characteristics in 1 Southern state. Improved understanding of how access to a medical home varies by special-needs status and other factors may enhance understanding of disparities in accessibility and availability of a medical home. We hypothesized that access to a medical home is influenced by family and child sociodemographic characteristics, including special health care need status.
METHODS
We used data for all Alabama children (N ϭ 2167) from the 2003 National Survey of Children's Health (NSCH). Human subjects review was not required for this study. The survey design is described briefly in the article by Kogan and Newacheck 17 in this issue; more in-depth information can be found elsewhere. 18 Our main dependent variable was a medical home measure constructed by using 3 criteria: (1) the child must have a personal doctor or nurse (if not, no additional questions were asked); (2) children with a personal doctor or nurse must have at least 1 preventive medical care visit in last 12 months (if not, no medical home); and (3) children with a personal doctor or nurse and preventive care visit must also consistently get needed care. For this criterion, the respondent must answer 4 questions: (1) a personal doctor or nurse "usually or always" spends enough time and communicates well; (2) the child "usually or always" gets needed care and advice from a personal doctor or nurse; (3) "few or no problems" accessing needed specialist care, services, or equipment; and (4) a personal doctor or nurse "usually or always" follows up after the child receives specialist care, services, or equipment. These 4 questions pertain to family-centered, compassionate, culturally appropriate, accessible, comprehensive, and coordinated care. The questions and scoring algorithms for the Medical Home section of the NSCH were developed through the work of an advisory group convened by the MCHB and the AAP (D. Read, MPH, written communication, February 6, 2006) .
Our primary independent variable, CSHCN status, was computed by using the CSHCN screener questions. The first part of each screener question asked whether a child: (1) needed/used medicine prescribed by a doctor (other than vitamins); (2) needed/used more services than is usual; (3) was limited/prevented in ability to do what most same-aged children can do; (4) needed/got special therapy; and/or (5) had an emotional, developmental, or behavioral problem that needed treatment. Those answering "yes" were asked whether the condition was because of a medical, behavioral, or other health condition, and if yes, whether that condition has/is expected to last 12 months or longer. We constructed 3 definitional domains to further describe CSHCN: dependency on prescription medicine (question 1), service use (questions 2, 4, and 5), and functional limitation (question 3). All 3 parts of any screener question were answered "yes" for the child to be categorized as a CSHCN or to qualify for a definitional domain.
Control variables used in the analysis included child's age, gender, race, family structure, health status, number of children in family Ͻ18 years of age, highest household education, health insurance, and poverty. Health insurance coverage over the past 12 months was categorized as consistent, inconsistent (insured, but not continuously over the past 12 months), or uninsured. Poverty was measured from Ͻ100% to Ͼ400% of the federal poverty level (FPL), with an additional category for children with missing poverty information.
Data Analysis
For most variables, Ͻ1% of the observations were missing, but ϳ10% of the observations were missing poverty data. The multivariate results derived from dropping these missing observations might be biased if data on poverty were not missing at random. We created a dummy variable for missing poverty and recoded the missing values on existing poverty categories to zero. Missing values on all other variables were not included in the calculation of summary statistics or in the multivariate analysis.
We first explored the means and proportions for our medical home index and its components. We also assessed the independence between the distribution of medical home and its components by CSHCN status. Because our data were survey weighted, we used a modified test statistic that has an F distribution to assess the independence between discrete random variables. 19 Next, we estimated the proportion of children with medical home access for each of the independent variables. Confidence intervals (CIs), SEs, and unadjusted odds ratios (ORs) are reported.
We estimated multivariate logistic regression models where medical home access was our dependent variable and CSHCN was our main independent variable. We controlled for individual child and family demographic and socioeconomic characteristics. Because the survey uses a complex sample design with clustering of children within households and stratification of households within states, we used the sampling weights to produce estimates representative of Alabama's child population. SEs of the estimated parameters were corrected by using weights provided in the NSCH data set. We used Stata 9.0 20 for analysis and followed the statistical approach suggested in the NSCH methodology report to estimate the correct SEs of the parameters. 18 To assess goodness of fit, we used the F-adjusted mean residual test to compare weighted observed and predicted probabilities. 21 If the difference is high, then the F value obtained was high, and we rejected the null hypothesis of a close fit between observed and predicted probabilities. A small F value would preclude rejecting this null hypothesis. Table 1 shows the proportion of children meeting each and all of the medical home needed care components. Approximately 48% of non-CSHCN Alabama children (n ϭ 430 086) had a medical home, as did 51% of those classified as CSHCN (n ϭ 104 336). Significantly fewer non-CSHCN (85%) than CSHCN (91%) had a personal doctor or nurse (P Ͻ .05), the baseline criterion for a medical home. Among CSHCN, ϳ89% also had a preventive medical visit during the past 12 months, and 85% reported enough time and good communication with their personal doctor or nurse. These proportions were also significantly higher than for non-CSHCN children (75% and 79%, respectively). Notably, CSHCN were significantly more likely to experience greater problems accessing specialty care, services, or equipment (17% vs 6%), thus less likely to meet this criterion pertaining to accessible and comprehensive care.
RESULTS
More than 90% of both groups of children consistently received needed care and advice from a personal doctor or nurse. Only 60% to 65% of respondents for both groups reported that their personal doctor or nurse usually/always followed up after the child received the specialist care. This last component measures care coor- dination and has the lowest proportions for any of the medical home components. For each independent variable, the proportions with medical home access are presented in Table 2 . Among the nonexclusive definitional domains for CSHCN, 55% of the children with dependency on prescription medications had access and were 1.8 times more likely than non-CSHCN to have a medical home. Forty-four percent of the CSHCN who qualified in the service use domain and 37% in functional limitations had a medical home, but neither of these groups was significantly more likely than non-CSHCN to have a medical home. Characteristics associated with being less likely to have a medical home included black race, less than excellent or very good health, and living in a family not 2-parent biological or adoptive. The proportion of children having a medical home decreased as age and poverty increased and was lower in households in which the highest education was less than high school and for uninsured children. Table 2 also presents ORs for the association of the independent variables with medical home. Because medical home access did not vary significantly by gender, it was dropped from subsequent analysis. Importantly, the dummy variable for missing poverty was significantly associated with medical home, suggesting that data on poverty was not missing randomly with respect to the distribution of the dependent (medical home) variable. Results of multivariate logistic regression to identify factors associated with access to a medical home are given in Table 3 . Contrary to conventional wisdom, CSHCN in Alabama were no more likely than non-CSHCN to have a medical home. The final model also indicated that children Ͻ12 years of age and those living in families with more children Ͻ18 years are more likely than older children and those in families with fewer children Ͻ18 years to have a medical home. In addition, being black, in less than excellent or good health, living in a household in which the highest education level was less than high school and/or the income was below 100% FPL, being in a family with other than 2 biological, step, or adoptive parents or a single mother, and being uninsured in the past 12 months were characteristics significantly associated with being less likely to have a medical home. Having inconsistent health insurance in the past 12 moths was associated with lower likelihood of medical home, but the result was not statistically significant. The F value for the mean residual test (0.80) resulted in a P value of .61, suggesting that we cannot reject the null hypothesis that the model has a good fit.
A separate model estimated the adjusted odds for access to medical home for the 3 CSHCN domains. Adjusted for the same variables in Table 3 , dependence on prescriptions was associated with access to medical home (adjusted odds ratio [aOR]: 1.77; 95% CI: 1.15-2.71), whereas service use (aOR: 0.69; 95% CI: 0.42-1.14) and functional limitations (aOR: 0.75; 95% CI: 0.35-1.58) were associated with lower odds of having a medical home, although this result was not statistically significant.
DISCUSSION
Although the proportion of non-CSHCN children in Alabama (48%) and CSHCN (51%) with a medical home compares favorably with the national percentages of 47% and 44%, respectively, these statistics indicate considerable room for improvement in meeting AAP medical home criteria. 6 Examination of the separate CSHCN definitional domains indicated that only prescription drug dependency was significantly related to having a medical home. Previous research showed that children who take prescription medicine may differ from CSHCN who qualify for other definitional domains. 22 In our study, children dependent on prescription medicine were more likely to have a medical home, and although not statistically significant, children with service use or functional limitations were less likely to have a medical home controlling for other family or child factors.
Overall, being uninsured, living at or near the FPL, in a household where no one completed high school, being black, having less than excellent or good health, living in a nontraditional family structure, and being an adolescent were all associated with less likelihood of a medical home. Many of these factors are well-established risk indicators for poor health and developmental outcomes, and lacking the kind of medical care that is provided in a medical home can add to this risk. Conversely, having a medical home in which "accessible, continuous, comprehensive, family centered, coordinated", 4 "compassionate and culturally effective" 5 care is delivered may ameliorate these risks.
Our results indicate that having special health care needs is only one, and not the strongest, factor associated with a child's likelihood of having a medical home. Children who visit the doctor more often-younger children, those in households with more younger children, and those dependent on prescription medications for some condition-are more likely to have a medical home. Having a medical home is clearly linked to access to care, and access to care is strongly influenced by continuity in insurance coverage. 23 Improving insurance coverage may be critical to reaching the goal of a medical home for all children. 24 Child health insurance rates in Alabama have improved, particularly because of the start of the State Children's Health Insurance Program in 1998; however, the state's child poverty rate at 24% remains higher than the national rate of 18%. 25 Alabama's large black and growing Latino populations could benefit from the medical home model for health care delivery, which can meet cultural, familial, and medical needs in a comprehensive and coordinated manner. Our findings also have policy and practice implications. Although access to care coordination did not differ significantly between children with and without special health care needs, the finding that only 60% to 65% of children received follow-up to needed care has considerable clinical and practice significance. Other national studies have found care coordination to be the least widely implemented medical home component. 26 CSHCN programs need to develop strategies to better support medical homes for CSHCN through care coordination and community-based services. In addition to providing clinical services for CSHCN, Alabama's state CSHCN program, Children's Rehabilitation Service (CRS), provides care coordination. Care coordination is the key to the philosophical and practical implementation of care in a medical home. 27, 28 Recognizing that increased technology use is another strategy to communicate CSHCN needs more effectively to medical homes, CRS is creating an electronic mailbox system through which specialty clinic reports and updated service plans are sent to the primary care physician via a secure Web site. In addition, the medical home will do online referrals to CRS through the secure Web site. By expanding their clinical evaluation program, CRS will provide more support to local physicians to increase their coordination and communication efforts, thereby promoting access to medical homes. Although reimbursement and time constraints continue to challenge the implementation of the medical home and specifically care coordination, state efforts, such as those provided by CRS, will be important elements in moving the national CSHCN agenda forward.
Our results must be interpreted in light of several limitations. First, the measures of CSHCN status and medical home are self-reported and subject to the usual pitfalls of such data. For example, one of the components of the medical home index is whether the child received needed care, but respondents may differ on the "threshold" they used to report whether the child received care. Thus, parameter estimates may measure the effect of the independent variables on the "threshold." Standard logistic regression models assume a constant threshold across observations, with that threshold typically normalized to zero. Second, our operational measure of the medical home, based on the work of Bethell et al, 7 differs somewhat from that used for the core MCHB outcome measure 9 and medical home definition used in the National Survey of Children With Special Health Care Needs and other surveys. 7 These differences may affect estimates and policy implications.
CONCLUSIONS
Both program planners and CSHCN researchers can use these findings. Assuring that all children, irrespective of family income, have access to and are enrolled in health insurance plans will move us closer to the national goal of having a medical home for all children, especially those with a special health care need, by 2010. 15 Researchers can use the results to design studies that better measure the concepts and components inherent in the definitions of medical home and CSHCN. Building care systems that include the components and support necessary to assure the availability of a medical home for all children requires such an interdisciplinary endeavor that responds to changing demographic and epidemiologic conditions. Integration of principles of population-based public health with pediatric practice may assist in identifying both needed health systems reform and required changes in delivery of pediatric services, especially for CSHCN. 29 
